Amino acid sequence homology between ligands and their receptors: potential identification of binding sites.
Mice were immunized with alpha-bungarotoxin (BGT), a nearly irreversible antagonist of the acetylcholine receptor (AChR), to produce monoclonal antibodies (Mabs). One of the Mabs (JMC2.7) bound not only to BGT, but to the AChR as well. To understand the molecular basis for this novel cross-reaction, the amino acid sequences of these proteins were searched for areas of similarity which might constitute the shared epitope. A number of short segments of sequence homology were found, one of them representing the BGT-binding site of the AChR. Because a portion of BGT resembles that part of the AChR that binds toxin, the self-binding of BGT was evaluated. As shown here, BGT binds specifically to itself to form dimers. In order to extend these observations, other ligand-receptor pairs were examined for sequence homology. The sodium channel and alpha-scorpion toxins were found to have distinct areas of similarity, as do interleukin 2 (IL-2) and the IL-2 receptor. As a general principle, we propose that peptide ligands and their receptors may often share amino acid sequence homology. In fact, the sites of interaction between two proteins may largely be determined by these regions of similarity.